Mobile devices have become some of the fastest advancing communication gadgets. This study investigates the students' use, preferences and desires regarding mobile devices in education. Conducting a survey among University students, it was found that students use their mobiles mostly for arranging meetings with their classmates and being mutually informed about courses. They consider as most important the access to exam results, exams' timetable and previous exams. Furthermore, they would mostly like to use their mobiles for acquiring information about lessons and exams. Finally, some gender differences emerge in the use of the mobile devices in education but they are not big.
Introduction
Today, the penetration of mobile phones is almost twice as high as that of personal computers (ITU, 2006) . Specifically, the mobile penetration rate in European Union (EU) has now exceeded the notional 100% mark (COM, 2007) . The worldwide mobile cellular subscribers are likely to reach the 4 billions before the end of 2008 (ITU, 2008) . Furthermore, users would like to carry devices supporting multiple functionalities (Mifsud, 2004) . Thus, there is an exponential growth of the number and variety of handheld devices (e.g. mobile phones, smart phones, iPhones, Palm PCs, personal digital assistants (PDAs), Netbooks, mp3 players, iPods and navigators). These devices provide the following functionalities (Economides and Nikolaou, 2008) :
1 information and knowledge access, process and storage 2 communication (synchronous and asynchronous) 3 entertainment and amusement (e.g. games, music, video, radio, TV, etc.) 4 organisation and management (e.g. scheduling, planning, calendar, address book, calculator, etc.) .
They are extensively used in various everyday life occasions. A person could always carry such a mobile device everywhere throughout his life (Sharples, 2000) . He could input data and access information whenever he feels it is necessary. In this way, portable devices could become lifelong learning tools that release the learner from situational constraints imposed by desktop computers. They are also being used in the workplace. So, if a student becomes familiar with these devices early on, this will give him an advantage when starting a new job (McDonough, 2006) . Two important matters regarding handheld devices are wireless connectivity and data synchronisation (transfer to PDA of the data stored in desktop and vice versa) (McDonough, 2006) . Next, we consider the terms handheld, mobile and portable to have the same meaning.
Mobiles in education
Today, there is a great interest in the use of mobiles in education. Several initiatives explored the use of mobiles in education and developed educational resources for mobiles (e.g. SEIRTEC, 2002) . Wireless network access is considered the most important feature in the success of laptops in education (Cutshall et al., 2006) . The use of mobiles in education provides several benefits. It makes class management easier and more effective, it enhances coordination and it provides students with better access to course (Katz, 2005) . University students in Korea used the mobile phones in the following activities: confirm attendance, enter libraries, buy food and prove identity. In an experiment, students were loaned wireless PDAs. Communications tools, the web browser and the timetabling features were among the most useful characteristics for students. Moreover, a student used the PDA as a mobile internet phone (Corlett et al., 2005) . Another survey found that many students were impressed with the size, performance and functionality of the devices and they found useful the use of the lecture notes on the handhelds. Some others though, wanted wireless connectivity, web and e-mail access, support for Microsoft applications or even a smart phone (Traxler and Riordan, 2004) . Furthermore, the combination of handheld computing and wireless communication could support collaborative learning (Chung et al., 2003; Vasiliou and Economides, 2007) , exams (Triantafillou et al., 2008a,b) , or various types of pervasive and ubiquitous learning (Economides, 2009 ). There are many capabilities that digital technologies have brought to the classroom but according to some researchers, computing and communication technology have been introduced slowly into education for a variety of reasons. These reasons include insufficient programs and preparation of teachers, lack of curriculum, and administrators without the appropriate skills (Hardin and Ziebarth, 2000) . Factors which influence mobile technology adoption in an educational context include the learners' expectations, previous methods of study, level of interaction and ways of assessment (McAlister and Xie, 2005) . Furthermore, teachers have to understand and accept the mechanisms of a device if it is going to be used. Some universities trained and supported the staff in order to achieve this goal (McDonough, 2006) . It was found that students had positive computer attitudes which might occur due to the fact that computers were available to them at various school stages (Teo and Beng Lee, 2007) . According to Hardin and Ziebarth (2000) , universities need to become leaders in applying technology to education for learning and collaboration. Administrators need to understand their students' perceptions towards internet so as to make it an effective educational tool. Since the use of internet in university education is not developed yet, many issues regarding its use have not been clarified (Cheung and Huang, 2005) . In the transition from mass teaching to personal learning, it is also the responsibility of educators to support students and help them obtain the appropriate skills so as to succeed as self-directed learners (Corlett et al., 2005) . Moreover, one should not forget that handheld technologies were developed as business and not as pedagogic tools (Mifsud, 2004) .
Mobile communication benefits education but has negative aspects too. The main problems are related to the usability problems of the hardware, including weight, screen size, the limited memory and the battery life (Corlett et al., 2005) . The mobile's small size results to small screen size and unfriendly text input mechanisms. Moreover, it may be difficult to take notes in the same device that is used for reading (Waycott and Kukulska-Hulme, 2003) . In addition, mobile-communication activities included cheating, disruption of class, harassment and delinquency. Finally, it was found that one out of three students felt addicted to their phones (Katz, 2005) . This sense of addiction may occur due to dependency and heavy usage.
Gender and technology
Recent literature presents a complicated picture regarding the relationship between gender and technology use. While most scholars agreed that the gender gap in internet use has narrowed significantly in the college age group (Goodson et al., 2001; Jennings and Onwuegbuzie, 2001; Odell et al., 2000) as well as the general population (Brenner, 1997; Jackson et al., 2001; Newburger, 1999; Ono and Zovodny, 2003; Shaw and Gant, 2002) , some gender differences have been found in attitude towards technology, intensity of internet use, online applications preferred and experience in cyberspace. Sometimes, there is a contradictory relation between gender and web use, demonstrating the nature of interaction, as well as the need for continued investigation. Generally, as technology continues to spread worldwide, some of the differences between genders have vanished.
Nevertheless, there are some differences regarding the ways of using the web between men and women, particularly in the academic environment (Mitra et al., 2005) . It was suggested that women had to increase their level of involvement with computers, and both teachers and parents had to support females in this (Shashaani and Khalili, 2000) .
One of the early studies found that male college students had significantly more positive attitudes towards computers than females did (Smith and Necessary, 1996) . A recent study among Chinese and British students reported that men in both countries used email and chat, played computer games and were confident about their computers skills more than their female counterparts (Li and Kirkup, 2007) . Another research pointed out that men were more interested in experimenting and trying new things, while women often preferred traditional approaches. However, girls who get used to a certain media type tended to use it more often (Trifonova et al., 2006) . On the other hand, another study found that female college students possessed more positive attitudes than males (Zhang, 2002) . The disparity in findings related to gender might be attributed to differences in methodology or might show the increasing adoption of technology by women (Mitra et al., 2005) .
The most pronounced gender difference in the web use was found in the online applications. Male college students were more likely to use the internet for recreational purposes, information gathering and entertainment while females preferred to use the internet for communication (Shaw and Gant, 2002) . According to Media Report to Women (2000) , females were using e-mail and instant messaging for reasons of sociality, more than men. Another survey reported that females made more cell phone calls and sent more SMS messages than their male peers. Also, teenage girls used their devices more frequently for the expression of feelings while boys were more interested in the technical aspect (Doring et al., 2005) . Moreover, it was stated that male students used the new technology so as to get easy and quick answers and they worked alone or sometimes even in pairs. On the other hand, females were interested in the quality of the product and they preferred interactive group work (Saunders and Quirke, 2002) . It is worth mentioning that females tended to study online more than men as online learning could be appropriate for women's lifestyles and they were also more likely to look for further views of education (Selwyn, 2006) . Generally speaking, it was suggested that further investigation needs to take place because the gender balance changes continuously (Doring et al., 2005) .
The present study examined gender differences in educational usage of mobile devices among students and was conducted to provide a better understanding of how mobile devices were used in university from the students' perspective. This study explicitly investigates the students' use of and attitudes towards mobile educational services. Actually, no previous study investigated similar questions as the present study. A survey was conducted among university students to explore these issues. The students had to state how much they use their mobile devices for a variety of educational activities. They also had to declare how important they consider the access via their mobile devices to a variety of educational activities. Finally, they could freely suggest any desirable educational activities to be available via their mobile devices. The results indicated that students use their mobile devices mostly for arranging meeting with their colleagues and being mutually informed about courses. They are also mostly interested to access exams' results, exams' timetable and previous exams/items via their mobile devices. There were some gender differences with respect to the educational activities that participants considered important and the access they would like to have to educational resources via the mobile devices. However, these gender differences were not statistically significant.
Section 4 describes the methodology of this study. Then, the results are analysed. Finally, conclusions are drawn.
Methodology
During spring 2006, a questionnaire has been designed to determine in what ways students use mobile devices for educational activities and whether they consider important the access to educational resources via their mobile devices. The questionnaire was developed based on the authors' research (Economides, 2008 (Economides, , 2009 Grousopoulou, 2008, 2009; Economides and Nikolaou, 2008; Triantafillou et al., 2008a,b) and teaching experience and after initial discussions with colleagues and students. During 2007-2008, the questionnaire was distributed to 416 university students during class hour as well as via personal contacts. Most of the students were undergraduate students in two informatics courses in an economics department. The two courses were: 1 a first-year required course on introduction to computers 2 an elective course on e-commerce in the third and fourth year of studies.
The students were asked to voluntarily and anonymously answer the questionnaire. Currently, this EU university does not officially support mobile educational services. Neither the university administration nor the professors require any students' engagement with mobile activities. So, the students are not required to use their mobile devices for any educational activities. To move towards mobile educational services (e.g. administration and learning), a lot of research is needed to investigate the cost-benefit results. This study was an initial investigation on the students' uses of and attitudes towards mobile educational services.
In EU, the mobile phone penetration in the population is among the highest worldwide. Actually, in many EU countries, it is over 100% meaning that there are more mobile subscriptions than the population. However, most students use their mobile devices for personal communication (e.g. phone and SMS). A student using a mobile device for personal uses does not mean that he/she will use it for educational purposes. We were interested in investigating the students' willingness for such mobile educational services. So, the questionnaire covered three topics:
The first two topics include multiple choice questions and the third is an open question to express their desires. In similar researches about mobile devices in education, there were some questions about the services that the mobile learning must provide, about the aims that students would like to use their mobile devices for, and about mobile phone as a source of distraction (Campbell, 2006; Liukkunen et al., 2005; Trifonova et al., 2006) . However, our questionnaire asked comparative and detailed questions among relative educational issues which were not found in other studies.
There were completed 384 questionnaires. Most of the respondents were between the ages of 18 and 25. Female students accounted for 55% of the respondents. All the answers to the questionnaires were entered into excel sheets; male and female answers were classified separately. This was done in order to find gender differences that might emerge among students' answers. The answers of male and female population for every question were tabulated into tables, so that we could compare the answers. By this way, there were obvious similarities and differences with respect to the educational activities preferences of male and female students. After that we used figures in order to illustrate any differences that might found between the two genders. Moreover, it was used a statistical tool, the unpaired t-test in order to statistically test the relationship between genders and their preferences and determine if there was any statistically significant difference between gender and individuals' preferences. Further discussion about the preferences and generally the answers of the two groups takes place in Section 5.
Results and discussion
The present study investigates the educational use of mobile devices among male and female university students. Next, their responses regarding usage, preferences and desires are analysed extensively.
Usage
Most of the time, all students use their mobile devices in order to arrange meetings with their classmates. Moreover, females spend much time to inform mutually with classmates. Tables 1 and 2 show the percentages of males and females using their mobiles for educational purposes for various times during the day. On average, both genders spend most of their time (men: 6 min and women: 7.42 min) for arranging meetings with their colleagues. Furthermore, women spend more than 5 min for scheduling tasks, attendances and exams as well for informing mutually with colleagues about courses. They spend 2-5 min for using the calculator as well for exchanging ideas, thoughts, etc. about the courses with their colleagues. Finally, they spend less than 2 min for other educational activities. Correspondingly, men spend 2-5 min for scheduling tasks, attendances and exams, for informing mutually with colleagues about courses, for using the calculator, as well for exchanging ideas, thoughts, etc. about the courses with their colleagues. Finally, they spend less than 2 min for other educational activities. More specifically, the 31.6% of women and the 30.8% of men use 1 min per day their devices so as to do calculations with the calculator. The result of the unpaired t-test showed that there was not a statistically significant relationship between gender and usage (t = 0.4905, df = 12, p = 0.6326). Afterwards, the 29.8% of women and the 27.2% of men use their devices 2-5 min per day to arrange meetings with their classmates. The result of the test indicated again that there is not statistically significant relationship between gender and individuals' usages (t = 0.5824, df = 12, p = 0.571). Moreover, the 27.9% of women spend 2-5 min per day to talk with classmates about lessons while most men do not. The results of the unpaired t-test found that the differences between the two groups were not statistically significant (t = 0.5499, df = 12, p = 0.5925). According to the results, the majority of females do not use at all their mobile devices so as to schedule their homework and exams, to keep notes from the lesson and to record the lectures. Also they do not try to find information about lessons or tasks from the internet, use the dictionary, take advice from professors or exchange ideas and thoughts about lessons with classmates. The results are almost the same for males. In addition to the above, the unpaired t-test did not show a statistically significant relationship between gender and individuals' usages. It is remarkable to find out that both genders do not use their mobiles for important educational activities. Smart phones are very advanced devices with a lot of operations which could be used for a variety of tasks by students and also as a way of interaction. The main reason for the low educational use of the mobile devices should be attributed to that the mobile devices were not officially integrated into the curriculum and administrative services. Also, it could be attributed to the students' lack of experience and support on how to use their mobile devices for educational services. However, one could expect that the students would be interested in using their mobile devices for facilitating their university life. Furthermore, it is possible that there was a lack of teachers' eagerness to deal with technology, to motivate and support students in accommodating mobile devices for educational activities.
Preferences
Students consider important to use their mobile devices in order to receive announcements about lessons through SMS and e-mail, to access exams' archives, exams' timetables and exams' results. To interpret their qualitative answers to numbers, let assign marks as follows: None = 0, Little = 1, Enough = 2, Much = 3 and Very much = 4. Then, the 'average importance' can be calculated. Tables 3 and 4 show the percentages of males and females for various importance levels to access educational resources via their mobiles. On average, students consider the access to examples, educational games and simulations, forums, bibliography of lessons, frequently asked questions (FAQS) and answers and exams via their mobile devices of little importance. Moreover, they consider the access to lessons timetable, lectures, solved exercises and problems, educational software, announcements about lessons through SMS or e-mail and reminders about task deadlines through SMS or e-mail of enough importance. Finally, they consider the access to exams' results, previous exams' items and exams' timetable of much importance. Both genders in their majority consider 'enough' important the access to lessons' schedule via their mobile devices. Specifically, the 31.6% of women and the 42.6% of men would like to see the schedule of their lessons' via their mobiles. The result of the unpaired t-test indicated that there was not a statistically significant relationship between gender and this preference (t = 0.7318, df = 8, p = 0.4852). Moreover, the majority of both groups, over the 25% of women and the 30% of men, consider 'enough' important the access to lectures and the access to examples and worked out exercises via their devices. Students might consider m-learning very useful if for some reason they can not be present at the lectures or they might want to substitute traditional learning; this was also reported in another survey (Trifonova et al., 2006) . The result of the unpaired t-test indicated that there was not a statistically significant relationship between gender and any of these preferences (t = 1.119, df = 8, p = 0.2958), (t = 0.7410, df = 8, p = 0.4799), (t = 1.090, df = 8, p = 0.3075) subsequently. It is noticed that even if the majority of both genders consider important some educational tasks, they do not spend time to deal with them.
Next to that, most males and females consider of 'none' importance the access to educational games and simulation as well as the access to forums. According to the results of the t-test, the differences between men and women were not statistically significant (t = 0.5364, df = 8, p = 0.6063), (t = 0.4865, df = 8, p = 0.6396). Afterwards, the 26.5% of females and the 27.8% of males do not consider important the educational software. The relationship between gender and preference was found not statistically significant (t = 1.042, df = 8, p = 0.3278). These results could be expected as the preference distributions were very similar between both gender groups. The two groups voted in the same way for the access to FAQs. As it is obvious from Figure 1 , the 27.44% of females and the 29.59% of males do not consider it important but according to the figure the respondents of both genders are allotted as most percentages differ slightly. The results of the unpaired t-test found that the differences between the two groups were not statistically significant (t = 0.7456, df = 8, p = 0.4772).
The results among the participants differ regarding the access to lessons' announcements. In Figure 2 , it is obvious the difference in the percentages of the two genders. The 29.77% of women consider this service 'much' important while the 25.44% of men consider it to be 'very much' important. In general, the respondents are allotted as the percentages do not differ a lot. It is assumed that most participants would like to learn the announcements of lessons and results via their mobiles as it is not required for them to go to the university and they can take any information they might need by distance. This is a very important factor and it can support essential applications such as learningby-distance or even online courses. This was reported in another study where the answers of students included expectations of time-saving, real-time information, flexibility and accessibility of learning materials (Trifonova et al., 2006) . The result of the unpaired t-test indicated that there was not a statistically significant relationship between gender and this preference (t = 1.257, df = 8, p = 0.2441). Another service to investigate was the reminder of deadlines about tasks via an e-mail or SMS. As it is indicated in Figure 3 , most women consider this service to be 'much' important while most men consider it 'enough' important. Of course, we notice that the second biggest percentage of women, the 23.72%, considers the reminder of deadlines 'very much' important but the second biggest percentage of men considers it of none importance. The result of the unpaired t-test indicated that there was not a statistically significant relationship between gender and this preference (t = 1.449, df = 8, p = 0.1855). Also, the majority of women (22.8%) consider 'little' important the access to library via the mobile device while the 29.6% of men do not consider it important. The differences among the participants are not too big as they are allotted. The result of the unpaired t-test found that the differences between the two groups were not statistically significant (t = 1.151, df = 8, p = 0.2831). Regarding the access to bibliography of lessons, it is indicated that the 33.73% of men do not consider it important while the 29.77% of women consider it 'little' important ( Figure 4) . The unpaired t-test showed that there was not a statistically significant relationship between gender and individuals' preference (t = 0.8436, df = 8, p = 0.4234).
Over the 35% of both groups consider 'very much' important the access to old examination questions and to examinations' schedule as well. The biggest percentage of males and females rated 'very much' important the access to examination results. The 43.2% of males and the 44.2% of females consider this service 'very much' important. Nevertheless, the fact of taking exams via the mobile device is considered to be of 'none' importance by the majority of the respondents. The result of the unpaired t-test indicated that there was not a statistically significant relationship between gender and this preference (t = 0.5787, df = 8, p = 0.5787). Over the 40% of both groups do not consider important the examinations via the mobiles and this indicates that participants prefer to take exams in the traditional way. According to another survey, students feel that there might be lack of interaction between teacher and students (Trifonova et al., 2006) . It is noticed that students consider 'very much' important only a few services which are related to education. Most of them do not use a lot their mobile devices for educational purposes and at the same time they do not consider these services important. As mentioned before, they do not even deal with the tasks they consider significant. Most of the respondents would like to have information about lessons and examinations by using their devices but the use of technology in university education is still at its early stages. It is the responsibility of the educational system to help students obtain the relevant skills and learn how to use the technology in an appropriate way so as to make them competitive in their works and lives. 
Desires
The last question was an open one. Students could freely express their desires regarding for which educational activities they would like to use their mobile devices. Not many students expressed any strong desire. We tried to classify their answers in Tables 5 and 6 so as the results and the desires of all participants to be better presented. The results about men are presented in Table 5 and the results about women are presented in Table 6 . It is obvious that there are some differences between the two groups. First of all, none of the women mentions that she wants to use her device so as to communicate with professors or take an exam. On the other hand, men, even in a small percentage, mention both activities. Moreover, females want to have information about the lessons, the exams and the university in general, in a bigger percentage than men. Also, there are some small differences among the participants regarding the dictionary, the search in internet and the exchange of ideas with classmates. For example, there is a difference in internet search as men tend to be more intensive internet users than women. This fact has also been found in other surveys (Bimber, 2000; Ono and Zavodny, 2003) as men deal more with the internet services. The differences between genders are not big and tend to disappear, something that is indicated in the results of other similar studies (Ling, 2000; Mitra et al., 2005; Shaw and Gant, 2002) . The majority of both genders did not show any strong desire to use their mobiles for any educational activities. So even if both groups consider the access to some educational activities via their mobiles important, they do not use it or use it only in a very small percentage. As many researchers mentioned (Cheung and Huang, 2005; Corlett et al., 2005; Hardin and Ziebarth, 2000) , this may happen because students are not yet used and prepared to utilise the mobile phone for educational purposes. Moreover, they may not have the support required from teachers to do so. In this research, we have noticed that most students use the device for personal reasons and there is not a contrast among males and females related to this.
Conclusions and future research
Before an educational reform towards mobile education is adopted by a school or a country, many issues should be carefully examined. All players (e.g. students, teachers, administrators, policy makers, mobile device manufacturers, software developers and mobile operators) involved in such a reform should be seriously taken into consideration. Otherwise, the reform will fail. The main players in such a reform are students. So, it is important to investigate their behaviour and opinions. Administrators and instructors need to understand what their students' attitudes are towards using mobile devices in education. Moreover, one must keep in mind that current mobile devices were developed as personal and business tools and not specifically for schools. In general, as mentioned before, there are many issues regarding technology in education which should be solved and a lot of work is still to be done. Many studies should be performed in several countries in order to make a cross-cultural comparison (Turel and Serenko, 2006) . This study contributes to the literature by providing data related to students' usage, preferences and desires regarding the use of mobile devices in education. Although, students use a lot their mobile devices they do not use them for educational activities. This may be attributed to the fact that they are not motivated and supported to do that. Administrators and teachers have to guide students towards using their mobile devices for educational activities. Of course, administrators and teachers need to be prepared and qualified so as to succeed in doing this. It was found that students are mainly interested to have information about previous exams, exams' timetable and exams' results as well announcements about the lessons and reminders about task deadlines. So, schools could introduce mobile educational services by first offering exams related information, announcements and alerts.
In addition, this study investigated the existence of any gender differences among the students in their use of and their attitudes towards the mobile devices in education. It seems that any gender differences found in previous studies start disappearing. As demonstrated here, women have positive attitudes towards mobile devices as they use them as well as men do. Some small differences, though, exist as women tend to use mobile phones and talk with classmates a bit more than men do. Moreover, they consider the access to library, deadlines, bibliography, dictionary and information about lessons more important than their male counterparts. On the other hand, men (even in a small percentage) want to write exams or communicate with professors via the mobile devices while women do not mention it at all. Eventually, males appear to use internet via the mobiles more than women. Nevertheless, according to the unpaired t-test, the relationship between gender and individuals' preferences was found statistically not significant. These results could be expected as the preference distributions between both gender groups were alike or had very small differences. The objective of this study was to explore the preferences and existing modes of mobile devices' usage for educational activities by university students. Obviously, further investigation is required to evaluate the results and the differences between the two genders and generally the needs of students so as to make mobile devices a more effective pedagogic tool.
A direction for future research could be to repeat this research among students not only at the university level but also at the elementary and high school levels in various countries. To implement successful mobile educational services, all participants (e.g. Government, university administration, officials, professors, teachers, parents and students) should be considered. So, further investigation should examine not only students' thoughts but also others' opinions.
